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This dissertation analyzes the performance of accounting-based valuation methods in the 
presence of dirty surplus flows. We will first perform an empirical analysis on a large sample 
of U.S. companies between 2005 and 2010. This analysis compares the performance in 
terms of valuation errors of different accounting-based valuation methods (RIVM, AEGM and 
P/E) between two groups, with low and high level of dirty surplus flows. The study will show  
that P/E as the best accounting-based valuation method and it is independent of dirty surplus 
flows presence, while, RIVM was the second-best valuation method, followed by AEGM. The 
influence of dirty surplus flows is found in both RIVM and AEGM models. Particularly, the 
study reports that the longer the forecast horizon, the higher the valuation error AEGM would 
produce, in the presence of higher level of dirty surplus flows. 
Then a small sample of broker’s reports from FTSE 100 was studied. The study was divided 
in three parts; Studying the importance of dirty surplus for brokers, Practical insights about 
the valuation models used by brokers and Understanding the relevance of dirty surplus flows 
information to brokers.  Brokers who introduce dirty surplus flow information in the valuation 
model, would, on average, use the DCF valuation model. However, the study concludes that 
the majority of brokers do not consider dirty surplus flow information. Finally, reports that 
incorporate dirty surplus flows information tend to achieve better performance. This 
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“Violation of the clean surplus relationship (CSR) may result in mismeasurement of performance and 
value” 
 (Isidro et al., 2004) 
Clean Surplus Relationship (CSR) is a structural concept in Accounting and Finance theory. 
Feltham and Ohlson (1995) describe CSR as a relationship, which assumes that there will be 
no items affecting directly equity without passing through the income statement. Assuming 
that CSR holds, the final book value of equity is equal to the initial book value of equity plus 
net income minus dividends. In this case, a perfect articulation between the balance sheet 
and the income statement exists. However, in reality what happens is that the majority of the 
companies report comprehensive income statements. These accounts are known as Dirty 
Surplus Flows (DSF), For example: gains and losses resulting from currency translation, 
marketable securities adjustments or pension liabilities adjustments. Consequently, CSR 
does not hold any more, which raises the problem of incorrect measurement of performance 
and value. This problem derives from earnings use in the valuation process. In fact, the 
earnings figure is regarded as a summary indicator of a company’s financial performance and 
value-creation, Isidro (2005). However, since some gain and losses bypass the net income 
and are directly accounted in equity, an incorrect measurement might occur.  
Moreover, the importance of dirty surplus flows to valuation depends on the expected 
persistence and magnitude of it throughout time. For example, if investors expect that it is just 
a one off situation with expected small magnitude, it will not affect future dividends and it 
might not affect valuation. On the contrary, if higher magnitude and persistence over time is 
expected, valuation might be affected if dirty surplus flows are excluded. 
Previous academic researches (O’Hanlon and Pope (1999), Biddle and Choi (2002) and 
Isidro et al. (2006)) already acknowledged this issue. However, no previous research has 
examined the possible interaction between dirty surplus flows magnitude and accounting-
based valuation models performance. This thesis investigates this exact matter. An algorithm 
to calculate the total amount of dirty surplus and the calculation of valuation errors to measure 
the performance of the different accounting-based valuation methods is used to generalize 
my results.  
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It’s also essential not only, reaching academic conclusions but understanding what is done in 
practical terms. However, the previous research seems to be missing this.  
By incorporating in-field experiences of brokers, we could deeply understand the issue and 
might be able to generate a new understanding of this problem. To bridge the gap between 
academic theory and practice, I would continue my analysis by studying, how the broker’s 
reports consider DSF information. The case study of JP Morgan will be used as practical 
example. 
In short, this thesis aims to study the influence of the dirty surplus flow magnitude in 
accounting-based valuation models performance and investigate what is the common 
practice. This could contribute to further academic knowledge by complementing the 
discussion about dirty surplus and its implications between the three circles: academics, 
professionals and investors. 
This thesis is divided in 5 chapters. First of is Literature Review, then in Chapter 2 I approach 
the two valuation perspectives. After that the three accounting-based valuation models used 
in this thesis, Multiples, RIVM and AEGM are discussed. I address the advantages and 
disadvantages of each one and relate the different research findings. 
Large sample analysis is present in chapter 3. This chapter analyses the performance of the 
different accounting-based valuation models in the presence of dirty surplus flows. I explore 
the difference of performance (in valuation errors terms) of the different accounting-based 
valuation models between a group with high level of DSF and a group with low level of DSF. 
Chapter 4 presents the small sample analysis. This analysis studies the link between DSF 
and broker’s reports. I look in detail at specific examples in order to understand the relevance 








2. Literature Review 
 
Analysts, individual investors, shareholders and academics have a common interest: 
determining what is the accurate value of a specific firm. From finance theory, in an efficient 
market, the value of a specific firm equals the expected value of future cash flows discounted 
at the appropriate discount rate (Copeland et al., 2003).  
In order to calculate the value of a specific firm, individuals need the support of reliable 
information. It could be argued that share price might be a good approximation, however, it is 
not enough.  There are a significant number of companies that are not listed, therefore 
making it impossible to use share prices to calculate its value. Furthermore, the share price 
represents what you have paid for that specific firm while the value represents what you get. 
This ambiguity lead previous researches to test the market efficiency hypothesis, trying to 
understand if prices fully reflect the information available about the company. Frankel and Lee 
(1998) concluded that: ‘‘price convergence to value is a much slower process than prior 
evidence suggests”.1   
I. The Importance of Accounting Numbers in Valuation 
In this case, in a valuation process, the information contained in the financial statements of 
the company under valuation becomes an extremely relevant part, although, the financial 
statements are not the only source that will be used. Financial Accounting Standard Board 
(“FASB”) conceptual framework has the objective of help investors and creditors in 
“assessing the amounts, timing, and uncertainty” of accounting numbers (FASB, 1978). This 
way, the firm value can be calculated more accurately. Although FASB objective was not 
equity valuation, the conceptual framework reinforces the relevance and leaves no doubt 
about the significant importance of accounting numbers to realize the valuation of a company. 
Before that academic researches discussed the importance of accounting numbers. Beaver 
(1968) concludes that individual and market expectations are different when earnings values 
are announced. Ball and Brown (1968b) found that more than 50% of the new available 
                                                        
1 Another examples of research testing market hypothesis are Fama (1970), Foster et al. (1984), Bernard and Thomas 
(1989), Ball and Bartov (1996), and Kraft  (1999). 
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information is reflected in the income numbers. More recently, Lee (1999) emphasized the 
importance of accounting numbers, classifying it into three major roles: language for 
forecasting, helpful information and finally to serve as ex post settling-up mechanisms.  
II. Valuation perspectives 
While understanding the importance of accounting numbers individuals usually face a 
bottleneck when evaluating a company; the choice of the evaluation model. Belonging to a 
group which does not invest following their intuition, individuals consider fundamental analysis 
has an anchor in the valuation process.2 Meaning; analyzing information about the company, 
as its financial statements, and based on that information calculating the intrinsic value of the 
firm (Graham and Dodd, 1934)3.  
In fundamental analysis one distinction must be made, whether we use an entity or equity 
valuation. Entity valuation consists in the comparison of the value driver (e.g., EBITDA or 
invested capital) with the market value of the entire firm, not just equity. Since the valuation is 
trying to capture all the value created to the entire firm, the value driver should be a 
performance measure attributable to the entity as a whole. In opposition, equity valuation 
refers to value drivers (e.g., earnings or book value), which are attributable only to equity. The 
decision to use either perspective depends on the situation in analysis. On entity valuation the 
firm is being evaluated as a whole rendering the accounting and financing policies almost 
insignificants. Consequently, this perspective is easy to use in international comparisons, 
although, it involves a more detailed forecasting analysis by the user. On the other hand, 
equity valuation is easy to calculate and is used worldwide, which facilitates the comparison. 
However, due to management-financing decisions affecting  it, the utility is reduced, Citigroup 
Global Markets (2005).   
 Analysts, shareholders, individual investors and academic researchers apply a variety of 
different accounting-based valuation models. In the following sections I analyze in detail 
                                                        
2 Examples of research in fundamental analysis are: Beaver et al. (1980), Ou and Penman (1989), Stober (1992), 
Kothari and Zimmerman (1995), and Piotroski (2000) 
3 The book “Security Analysis” from Graham and Dodd have recently been publish as “Graham and Dodd's Security 
Analysis” by Cottle et al.  
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Multiples, Residual Income Valuation Model (RIVM) and Abnormal Earnings Growth Model 
(AEGM). 
III. Multiples Valuation 
Comparables or Multiple Valuation consists on the multiplication of a value driver from the 
company being evaluated (e.g., book value or earnings) by the corresponding benchmark 
multiple. The benchmark multiple is the ratio of the value driver used by the stock price, for a 
group of comparable firms (Penman, 2004). Therefore, the traditional method of multiple 
valuation could be represented by the following equation: 
 
                             
4
                                                                                           (1) 
 
The                    summarizes the group of comparable firms (Liu et al., 2002). The 
different methods of calculation the benchmark multiple are presented later on.  
 
Choice of Value Driver  
However, some empirical researches demonstrate that individuals can use some anchors in 
the value driver selection process. The first hint is that forward multiples are superior to 
trailing ones. As pointed out before the valuation of a company is based on the expected 
future cash flows. As such, it is predictable that the correlation of forecasted drivers, for 
example earnings and the expected payoffs tend to be higher than the correlation using 
trailing multiples. Academic researches demonstrated this result. Liu et al. (2002) while 
analyzing the valuation performance of different value drives, both in terms of individual 
industry and in terms of cross industry, found that forward earnings multiples explain better 
the price of a firm in both types of analysis, increasing as well the performance of the 
valuation if the period of forecasting is extended. That argument was reinforced by Lie and 
                                                        
4 Where     represents estimate value of the firm        stand for the value driver of the company  , which have to be 
positive (     ). 
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Lie (2002) and Jing Liu et al. (2007), which show that forecasted earnings-based valuations, 
for a significant part of the companies under analysis, are notably more accurate. 
In relation to value driver selection, Tasker (1998) concluded that the preferences in terms of 
value drivers by practitioners are conditioned by the industry under analysis.
5
 Supporting this, 
Fernández (2002) said “it is also true, depending on the industry being analyzed, that certain 
multiples are more appropriate than others”, for example in the Bank industry the most 
common use multiple is Price to Book Value while in the  Leisure industry it’s the Enterprise 
Value to EBITDA. The author justifies that these findings are related to the fact that multiples 
are affected by profitability, company size and the amount of intangible assets, which in turn 
impacts the performance of the multiples.  
Against these arguments and against their expectations Liu et al. (2002) found that different 
industries don't have different "best" multiples. When the multiples are selected by the 
industry there is no significant improvement to specific cases but a relatively general 
improvement across multiples. 
6
 
In sum, earnings are the most used value driver because of its information content relatively 
to creation of value. However the final decision of value driver choice depends on the firm’s 
specific characteristics and industry. 
Comparables Firms Selection 
As in relation to value driver choice, in this case, previous empirical researches are an 
important piece of information that should be carefully taken in consideration. 
Alford (1992) used the P/E multiple to assess how the benchmark companies should be 
chosen, based on industry, risk (measured by firm size) and earnings growth. His research 
                                                        
5 For example, the author argues  that industries in which balance sheet values are very approximate to market values, as 
financial, the value drivers used should be book value. Industries, which are capital intensive, should use operating cash 
flow multiples, since this enables to add back values such as depreciations. Finally, industries where the earnings are 
constantly negative, sales should substitute earnings as the most appropriate value driver. 
6 Multiples valuation method is very discussed by academics. The most interesting examples are: Beaver and Morse 
(1978) which previously studied the reasons of persistence in the different of P/E ratio among the portfolios over time, 
concluding that is due to accounting method differences and not risk or growth as could be thought; Jing Liu et al. (2007) 
which Comparing earnings against cash flow multiples, the author concludes that earnings multiples dominate when 
comparing to cash flow or dividends and Demirakos et al. (2004) argued that the performance of the multiples varies 
depending in factors such as profitability, size and the intangible values of the company. 
16 
 
concludes that if the selection of the company is based on the industry, the valuation 
performance is better. Increasing the SIC code from one to three numbers impacts 
significantly the results relatively to the valuation performance, showing the usefulness of 
industry as selection method. Academic researches tried different approaches such as 
companies involved in similar transactions, Kaplan and Ruback (1995).  
However, until some years ago industry as a selection method achieved better valuation 
performance. Finally, Bhojraj and Lee (2002) introduced a modern theory on the way to better 
selected the benchmark companies. The comparables companies should be chosen based 
on “warranted multiples”. The “warranted multiple” is achieved by combining a firm’s specific 
characteristics (e.g. profitability or growth) with the average overall association between these 
characteristics and the valuation multiples. Then the ones with similar “warranted multiples 
are selected as comparables, (O’Hanlon, 2012). The authors argue that the most appropriate 
comparables are the ones which have more similar firm characteristics thus proposing the 
use of weights based on empirical observations to match firms.  They found that the 
“warranted multiples” selection delivers higher valuation performance, even more so if the 
multiples are forecasted more years. 
Benchmark Multiple Calculation 
The volatility of the most common value drivers used is bigger than the volatility of the equity 
and the dispersion of multiples is broad, (Fernández, 2002). In order to overcome that 
problem academics use some measures that estimate more accurately the benchmark 
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Another statistics, also very commonly used by academics and professionals, is the median, 
used by Alford (1992). It is the “middle value” in an order list Newbold et al. (2009). One of the 
advantages of the median compared to the arithmetic mean (2) is that the first is not affected 
by the extreme values of the sample used. A generally accepted fact between academics is 
that harmonic mean (4) is the most appropriate measure in order to calculate the benchmark 
multiple, Beatty et al. (1999). According to the authors this is a consequence of the fact that 
outliers do not affect the harmonic mean (4) and, as such, it delivers superior valuation 
performance, in contrast to the arithmetic mean (2), which tends to overvalue. Moreover, Liu 
et al. (2002) conclude that harmonic mean (4) is also superior when compared with median, 
which is “inversely related with the absolute performance of that multiples”. 
Advantages and Disadvantages of Multiples Valuation 
According to Fernández (2002) multiples valuation was the preferred valuation method used 
by analysts. The popularity of this valuation method derives in a significant part from its 
simplicity of execution and understanding, which turn it into a much cheaper valuation 
process when compared with the other methods, such as DCF. 
Previously I already stressed the implementation problems of multiples valuations. However, 
multiples valuation also have some conceptual problems. One of them is a circular reasoning 
problem, since we are using price to calculate the price of the company under valuation. 
Furthermore, if we admit that the market price of our company is not a good approximation of 
its value why should we consider the price of comparables firms efficient. Finally, it could be 
argued that the comparables method does not estimate a fundamental-based intrinsic value 
of the firm but the price that investors are willing to pay for it. A deep understanding and 
discussion of these arguments might lead academics in future research. 
IV. Dividend Discount Model 
The Dividend Discount Model (“DDM”) is the basis of some accounting-based valuation 
models. In fact, DDM is based on the most fundamental finance theory of firm valuation; the 
value of the firm is equal to the expected value of future cash flows discounted at the 
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In the specific case of valuing equity, the expected future cash flows are dividends. Therefore, 
the value of the firm will be equal to the expected future dividends discounted at an 
appropriate risk rate, Williams, (1997)9. This model was later known as the Dividend Discount 
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This model assumes that the dividends are known or forecasted infinitely, which in practice is 
impossible to achieve. Academics overcome this situation dividing the previous formula in two 
parcels: forecasted flows until the time t and a terminal value, which is the expected value of 
the firm at time t, (Penman, 2009). 
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The previous equation permits the calculation of the value of the equity today,   
    
                                                        
8 Where    represents the value of the firm today,     ,           is the expected cash flow of the firm in one year 
time,           
is the cash flow expected received cash flow in two years time, continuing until infinity respectively.    
is the appropriate risk rate for the firm. 
9 This is a recent edition of the original book from Williams published in 1938 
10 The model is also attributed to Gordon (1959) and Myron J. Gordon and Shapiro (1956) 
11 In this case,        is the value of the equity today,    .      represents the expected dividend received in one-year 
time,      in
 two years time, fact that will continue until infinity respectively. Being,     , the appropriate cost of equity 
for the firm under valuation. 
 
The difference from the equation presented in (6) is that instead of adding all the future expected dividends until infinity, 
at time   is added the expected value of the firm at that time,   




DDM has some problems. First, there are a significant number of companies that do not 
distribute dividends, rendering these firms impossible to value. Also, some academics argue 
that dividends are not related to the creation of value in the company under valuation, (Merton 
H. Miller and Modigliani, 1961), becoming more difficult to forecast and less useful to the 
valuation. In fact, dividends represent the distribution of value and not the creation of it, 
(Copeland and Weston, 1988). Furthermore, companies can borrow money in order to 
increase their dividends, fact that is ignored in the model presented. In sum, this model has 
some conceptual and fundamental implementation problems that make professionals and 
academics avoid it in practice and look for stronger methods.   
 
I. Residual Income Valuation Model 
Originally the Residual Income Valuation Model (“RIVM”) was presented by Preinreich (1938), 
Edwards and Bell (1961) and Peasnell (1982), but it was Feltham and Ohlson (1995) that 
brought the model to the center of the discussion as an equity valuation method. 
Ohlson (1995) characterizes the value of a firm as the sum of its book value of equity and the 
present value of all the future residual income, known as Residual Income Valuation Model. 
The author defines residual Income as the accounting profit minus a charge for the employed 
capital, based on the opening book value of equity.   
The final formula follows below
13
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This equation represents the model known as Residual Income Valuation Model (RIVM). Its 
derivation is based on the acronym DDM and sustained by the Clean Surplus Relationship.  
According to Lundholm (2001) this relationship assumes that there will be no items affecting 
directly equity without passing through income statement. In summary, the final book value of 
equity is equal to the initial book value of equity plus net income minus dividends. So, if clean 
                                                        
13 Where     
  is the value of Equity today.    is the book value of equity, Residual Earnings     represents Residual 
Earnings from an equity perspective and    
 is the appropriate cost of equity. The derivation from DDM is presented in 
appendix 1.  
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surplus relationship is not verified the intrinsic value calculated by DDM will be different from 
the one calculated by RIVM, O’Hanlon (2012).  
This model was accepted with a significant enthusiasm by academics, who found the link 
between accounting numbers and valuation very interesting, specifically earnings Lundholm 
(1995). Furthermore, this model is based on book values as well, meaning that the 
percentage weight of forecasted numbers used is reduced when compared with DDM, 
decreasing the possibility of value estimates being influenced by forecasted errors, Francis et 
al. (2000). During his study about the accuracy of equity values, the author found that RIVM is 
the most accurate with DDM, second and DCF third. This result was in line with the previous 
research of Penman and Sougiannnis (1997) about a large and diversified sample of firms. 
The paper written by Penman (2001) brought some interesting discussions to the field. The 
author concludes that RIVM is a more accurate estimation than DDM or DCF even in finite 
horizon forecasting. Lundholm and O’Keefe (2001) defend their previous position that both 
methods, if carefully executed, should reach identical results. They argue that problems with 
implementation processes, especially the continue-valuing term are the main reason for the 
inconsistency between the expected identical results. 
Furthermore, both studies of Lee and Swaminathan (1999) and by Lee et al. (1999) evaluate 
the value of the Dow, concluding that a residual earnings to price ratio is a more accurate 
estimate than normal multiples used, such as book to price multiples. Although, Ramnath et 
al. (2004) had found that Value Line forecasts are more inaccurate than I/B/E/S expected 
consensus earnings forecasts, Courteau et al. (2000) and Courteau et al. (2006) concluded 
the contrary, arguing that some non-firm specific terminal estimates, as constant growth 
rates, do not reach better performance when comparing to terminal Value Line.  
The main disadvantage of RIVM is related with the complexity of the accounting used. First, it 
requires the user to have an advanced knowledge of the subject, fact that increases the 
difficulty of understanding. Secondly the accounting numbers used might be distorted due to 
accounting practices. As Healy and Palepu (2001) stated, the value estimates, although, not 
affected in the short term, will be affected in the future periods. Consequently, the valuation 
model might be distorted. Moreover, analysts in practice do not focus a considerable part of 
their attention on book values and prefer to focus on earnings. In fact, analysts are more 
focused on eps sequences than on the bvps sequences, Ohlson (2000). Finally, as pointed 
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out before, if the Clean Surplus Relationship does not hold, then the value calculated might 
not correspond to the “real” value of the company. All the facts stated previously lead 
academics to propose a new valuation method that could overcome these problems, named 
Abnormal Earnings Valuation Model. 
 
II. Abnormal Earnings Growth Valuation Model 
The Ohlson and Juettner-Nauroth (2005) model, or in short OJ model expresses the value of 
the equity of a firm as the present value of the capitalized Abnormal Earnings Growth plus the 
capitalized estimated value of the next period earnings. This model was also derived from 
DDM and the final formula is represented below: 
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Academics find that AEGM model might be more accurate than the RIVM since the first one 
excludes the assumption of Clean Surplus Relationship, Skogsvik and Juettner-Nauroth 
(2009). According to Ohlson (2005), the AEGM might be a better choice when comparing to 
RIVM, since it focuses on earnings which are more related with valuation practices. However, 
it is also argued that AEGM does not focus in the balance sheet accounts as RIVM, Penman 
(2009).  These are important characteristics of the firm that are significant when related with 
earnings growth and value creation. Therefore, the model is based essentially on earnings 
forecast, which implies that a quality earnings analysis should follow with the AEGM.   
 
VIII. The Equivalence Between RIVM and AEGM 
Both RIVM and AEGM are derived from the known acronym DDM. According to Isidro (2005) 
the equivalence and the difference between both models depends on their reliance on CSR: 
“(…) are based on the premise that expectations regarding future dividends are given, and 
are not affected by accounting projections represented by the zero-sum expression.”  
                                                        
14 Where     
  is the value of Equity today.    is the book value of equity, Residual Earnings     represents Residual 
Earnings from an equity perspective and    
 is the appropriate cost of equity. The derivation from DDM is presented in 




The author also points to non-verification of that fact in practice. While implementing 
accounting-based valuations it is common that the dividends are forecasted as a percentage, 
payout ratio, of the total earnings15. This led O’Hanlon (2012) to conclude that the intrinsic 
value calculated by AEGM and RIVM must be equivalent. The detail demonstration is 
presented in Appendix 3, which is recommended in order to completely understand the next 
analysis. 
Next, I perform two different analyses of different samples: a large sample of U.S. companies 






















                                                        
15This fact is consistent with the Finance theory expectation that the sum of all accounting gains and losses must equal 
the total distribution of wealth by a company to its shareholders 
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3. Large Sample Analysis - The performance of accounting-based 




The introduction of dirty surplus accounting flows is a consequence of Clean Surplus 
Relationship’s violation. This means that, dirty surplus accounts are not registered in the 
income statement, being registered directly to equity or comprehensive income. An example 
of these accounts is differences in foreign currency translation, marketable securities 
adjustments and pension liabilities adjustments
16
. Therefore, a firm’s net income figure will 
not include dirty surplus accounts. 
According to Tarca (2006) the dirty surplus account flows bypasses net income, otherwise its 
inclusion would increase the volatility of net income, earnings forecasts by analysts would be 
harder, and as last consequence, the firm’s cost of capital would increase. The relegation of 
the dirty surplus accounts to another more obscure statement other than income statement 
explains why they may not be completely understood, as the spotlight is always on the 
income statement. 
Furthermore, in terms of equity valuation using accounting-based models, the net income 
figure represents a crucial role. In fact, analysts might forecast a firm’s earnings without 
considering clean surplus relationship violations. Forecasted earnings  are used afterwards to 
compute accounting-based valuations model estimates, like Francis et al. (2000).  
So, if analysts/investors expected that dirty surplus flows are significant and persistent over 
time, the intrinsic value calculated using accounting-based valuation methods might differ 
from the market price. However, there is little evidence of the relevance of dirty surplus flows 
to equity valuation using accounting-based valuations models 
In fact, most of the previous research focuses on the relationship between stock returns and 
dirty surplus flows. O’Hanlon and Pope (1999) find no association between them. Dhaliwal et 
al. (1999) confirm this fact with the exception of financial firms.  Later, Biddle and Choi (2002) 
                                                        
16 The different types of dirty surplus flows are explain in the appendices X and the calculation of total dirty surplus flow 




studied the importance of comprehensive income. The authors concluded that 
comprehensive income has superior decision relevance when compared with net income in 
terms of share returns. Finally, Isidro et al. (2004) analyzed across different countries the 
relationship between perfect-foresight forecast of dirty surplus flows and the Beginning of 
interval market to book ratios, finding a weak relationship. More recently, Landsman (2011) 
concluded that investors understand dirty surplus flows presented in the financial statements. 
Jones and Smith (2011) compared the value relevance and persistence of value of gain and 
losses as comprehensive income and as special items.  Both are value relevant, while just 
comprehensive income gain and losses tend to persist. 
The only previous research which links dirty surplus flows and equity valuation with 
accounting-based models is Isidro et al. (2006). The author measures the association 
between valuation errors of RIVM and AEGM and dirty surplus flows. They found a weak 
relationship in the U.S., while little evidences was found in: France, Germany and United 
Kingdom. 
However, based on previous research, market participants cannot understand which is the 
accounting-based model in terms of equity valuation that is less influence by the presence of 
dirty surplus.  
Motivated by this gap in previous studies, this thesis analysis the performance of accounting-
based valuation models in the presence of dirty surplus flows. This performance is measured 
in terms of valuation errors, the difference between the value estimate and the market price. I 
compared the difference in terms of valuation errors between a group with low level of dirty 
surplus flows and a group with high level of dirty surplus flows. Four models are compared, 
RIVM, AEGM (two and five-year forecast) and P/E ratio, using a large sample of U.S. 
companies from 2005 to 2010. This way, the importance of dirty surplus flows to equity 
valuation could be understood.  
Furthermore, the accuracy of the different models is also calculated, identifying which is the 
better accounting-based model to use. In fact, the calculation of total dirty surplus flows using 
algorithms allows this completely new approach, which might contribute with new insights to 




The results confirmed the hypothesis that valuation errors are bigger when total dirty surplus 
flows are higher, with the exception of Price to Earnings ratio.  
This chapter is divided in seven different sections. The first four parts are on sample 
collection, period covered, selection and dirty surplus flows calculation in that order. 
Afterwards, I present the value estimates, followed by the results discussion in section VI. In 
the end the robustness tests are presented. 
I. Data collection  
The empirical analysis performed is based on data collection from Compustat. However, it is 
important to point out the existence of some concerns about the reliability of some data 
collected, especially with dirty surplus accounts. According to Isidro (2005) the commercial 
database’s (such as Compustat) struggle to understand complex capital movements might 
lead to some incorrect information. This problem will be analyzed in detail in the section IV of 
this chapter, Dirty Surplus Flows and Value Estimate Calculation. 
 
II. Period Covered 
The large sample uses data from 2005 to 2010. The selection of a five-year period is a 
consequence of a long-horizon analysis objective, restricted by the time available for data 
collection/construction. This time horizon was also chosen to ensure that the data collected is 
manageable.  
 
III. Sample Selection 
The sample selection for the large sample is summarized in table 3.1. I started  by collecting 
all the accounting and market data of all the companies presented in the New York Stock 
Exchange (“NYSE”) from 2005 to 2010 from Compustat. This way I was sure that all the 
companies used in the empirical study report under GAAP. Afterwards, from I/B/E/S, I 
selected the one and two-year ahead earnings forecast (mean and median) for each 
valuation date. Then, the two databases were merged, leaving me with of 11,494 companies. 
In order to have a base sample equal for all the models, which allowed a more reliable 
comparison between them, all the restrictions of all the models were introduced at the 
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beginning. Although, the detailed explanation about the calculation of the models and the 
different variables is describe in detail ahead on this dissertation, it is important to point how 
each restriction contributed to the final sample. This description follows below. 
Starting from the combined sample of 11,494 U.S. observations I calculated the cost of equity 
of each company, there were 40 values missing, which allowed me to calculate only 11,454. 
Then, the value estimates of RIVM and AEGM (2 and 5 years) models were calculated. This 
was the process in which more observations were lost, 4,549, ending up with 6,905.  
After that, the P/E multiple was calculated as well as the benchmark multiples, decreasing the 
final sample to 6,632 observations. Next I calculated the valuation errors, of each model, in 
absolute and signed terms. Then, I eliminated observations falling in the most extreme 1% of 
the distribution for each valuation error model and for the total dirty surplus flow, which were 
already combined. After the entire process 6,132 observations constituted the base sample 
used in the large sample analysis. In the end, three different groups were created based on 
the ratio of total amount of dirty surplus flows by the total value of assets. It was important to 
use a measure that excluded the size effect of each company. On the other hand, this 
measure has to be stable throughout time in order to exclude extreme fluctuations. This was 
the reason why net income was excluded, since during the period under analysis the 
fluctuation of net income is extreme. The observations were classified in the following groups: 
low level (group 1), medium level (group X) and high level (group 2) of total dirty surplus 
flows. The group 1 has 1,579 observations; group X has 2,546 while group 2 has 2,007. The 
medium group was eliminated in order to perform a more reliable and strength comparison 
between the performance of different equity valuation models in the presence of low and high 
level of total dirty surplus flows. In total, the two groups (group 1 and group 2) have 3,586 
observations.  
Finally it is important to point out that, in terms of limitations, the results presented depend on 
the samples used in the referred time period. Therefore, using a different time period, the 
performance of the companies will be different and consequently they will report different 





IV. Dirty Surplus Flows and Value Estimate Calculation 
The calculation of value estimates as well as the total amount of dirty surplus flows is based 
on the research performed by Isidro (2005). I followed the same format of calculations with 
residual changes. A detailed explanation of all the important variables and formulas used is 
presented in Appendix 4, which should be considered for a full understanding of how the 
models were calculated. 
 
V. The performance of accounting-based valuation models in the presence of 
dirty surplus flows 
I explore the prediction that accounting models in the presence of high levels of dirty surplus 
should perform worse than when facing low levels of dirty surplus flows, with exception to 
Price to Earnings ratio. In order to test this hypothesis valuation error of four different models 
(RIVM, AEGM two and five-year forecast and P/E ratio) were calculated. To test the 
sensitivity of the results different methods to calculate terminal growth rate and cost of equity 
capital were used. The results of the robustness tests are presented later in this chapter, in 
section VI. 
Table 3.2 presents the summary statistics of primary variables used in the entire sample. The 
variables considered are market value, book value and net income, being the respective 
mean, 8,158.48 million of dollars, 2,976.70 million of dollars and 515.73 millions of dollars. 
The average market value of both groups 1 and 2 (low and high level of DSF respectively) is 
similar. The values of net income and book value are considerably bigger in Group 1 when 
comparing to the values of Group 2. These results are presented in Table 3.3. More summary 
statistics are shown in table 3.4, which has dividend payout ratio, cost of equity capital and 
beta. Specifically, the average value of dividend payout ratio is 16%, the cost of equity capital 
is 8.5% and the average beta is1.16, for the entire sample. Table 3.4 also shows that group 1 
also has higher dividend payout than group 2; however, the cost of equity capital and the 
average beta is bigger in group 2. The performance of the different models used was tested 
both in terms of signed error and of absolute error. The valuation errors where calculated 




Signed Valuation Errors:    
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Absolute Valuation Errors:     
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   is the value estimate calculated,    is the actual price of the company, which was 
collected from the Compustat commercial database. The four models consider only positive 
values of value estimates. Before the calculation of the valuation errors, extreme values were 
checked overcoming a possible bias problem. 
In terms of the entire sample the results are presented in table 3.5. The mean signed error is 
negative for all the models, with the exception of RIVM, in which is slightly positive. The 
results of RIVM, AEGM2 (AEGM with two-year forecast), AEGM5 (AEGM with five-year 
forecast) and P/E are 3.26%, -4.72%, -18.17%,-1.98%, respectively. All the median values 
are more negative than mean values. RIVM has -13%, AEGM2 -18%, AEGM5 -32% and P/E 
-2%. These results might be a consequence of extreme positive values. Comparing the mean 
with median results can be understood that P/E is the only model, which is not affected by 
extreme values, since the value of the median is almost equal to mean value. In terms of 
absolute errors the extreme values influence is perceptible with lower median values when 
comparing to the mean. P/E model is clearly the most accurate model, with practically half of 
the value of the other models, in mean and median terms. 
These results are in line with the results obtained by Isidro et al. (2006), although the author 
just calculates the valuation errors of RIVM and AEGM2. Moreover, a negative signed mean 
means that models used underestimate share price, which is the conclusion reached by 
Francis et al. (2000). 
The table 3.6 explores the valuation errors, in signed and absolute terms, for the two groups. 
In this table, the difference between mean signed values of each group, are clear. Group 1 
shows unrelated figures, for example RIVM 19%, P/E -3%, while group 2 results are all 
negative. Analyzing the median values, both groups show a clear negative trend, therefore 
underestimating value estimates in relation to share price. In fact, underestimate values 
significantly increase in the presence of dirty surplus flows, with exception of P/E valuation 
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model. For example, AEGM5 has a median of -17.01% in group1 and of -41.47% in group 2. 
A very careful comparison should be done when comparing absolute mean valuation errors 
between both groups. Analyzing separately these figures, one might conclude that valuation 
models perform better in the presence of dirty surplus flows, since almost all the models 
decrease.  In order to confidently reach a conclusion these values should not be analyzed 
alone.  
I used the median values to cross check the thoughts derived in the previous analysis. In fact, 
the median absolute valuation errors increase from group 1 to group 2 in almost all the 
models.  As stated previously, median valuation is not affected by the extreme values, 
moreover, when cross checking the mean values with median values one can understand 
that influence in the first measure. Consequently, the increase of median valuation error from 
group 1 to group 2 leads to conclude that RIVM, AEGM2 and AEGM5 are affected by the 
presence of dirty surplus flows. The valuation models perform worst in the presence of high-
level DSF. The exception is P/E model which decrease the errors from group 1 to group 2. 
Furthermore, the median results of RIVM and AEGM2 in group 1 are almost equal, 34.71% 
and 34.39% respectively. However, the same measure becomes slightly different in group 2, 
37.65% for RIVM and 38.68% for AEGM2. This particular case deserves special attention. 
Group 1 results show that in practice RIVM and AEGM 2 have equal values. This is a 
consequence of an accounting forecast that respects the CSR, and which is consistent in 
terms of growth rate of terminal values, as presented in chapter 2. Therefore one might think 
that valuation errors may not be a consequence of dirty surplus flows.  
In contrast, the median values of RIVM and AEGM2 are slightly different. In order to 
guarantee that the difference is significant, both median of each model were compared for the 
different groups, using a median signed paired test. The results are presented in the table 
3.7, confirming the insight. While in group 1 the null hypothesis of different median is not 
rejected, p-value of 0.9599, the p-value of group 2 is <.0001, rejecting the null hypothesis. 
This means that the medians of RIVM and AEGM2 are different in group 2. The main 
difference between the two groups is the high level of dirty surplus flows present in group 2. 
The previous fact violates one of the assumptions that guarantees the equality between the 
two models. So, the presence of dirty surplus flows might be the reason of an increase in 
valuation errors.  
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The median results of RIVM and AEGM2 are even more controversial. Since AEGM2 has a 
slightly higher value than RIVM, 38.68% and 37.65% respectively, mainly due to the 
difference of dirty surplus flow levels, it contradicts the previous literature. Academics argued 
that AEGM might perform better than RIVM in the presence of DSF, Ohlson (2005) and 
Skogsvik and Juettner-Nauroth (2009). The controversial result might be a consequence of 
AEGM’s derivation. AEGM formula does not depend on balance sheet statement. Contrarily, 
RIVM takes in consideration the book value, a balance sheet figure. Although earnings might 
be incorrectly forecasted, the balance sheet link might decrease the valuation error.  
Another inference that can be done is related with the AEGM5 model. When comparing the 
absolute valuation errors of AEGM2 and AEGM5, although their mean is equal in Group1, in 
Group 2 the same values already show a considerable difference, 41.99% and 47.95% 
respectively. This difference was checked as well. A paired sample t-test concludes that this 
difference is not significant in group 1, but it is significant in group 2, as the table 3.8 shows. 
More importantly, in terms of median values the difference between both models significantly 
increases from Group1 to Group2. In terms of mean difference it was almost 6% while it 
increases to almost 10% in terms of median values.  
In conclusion, the valuation errors of AEGM model are bigger if the forecast window is bigger. 
This effect is stronger in the presence of high level of dirty surplus flows.  
Since forecasted earnings might be incorrect due to the presence of dirty surplus, when the 
time horizon is extended, then the forecast errors will be bigger as well. Consequently, when 
using incorrect earnings and a bigger forecast window, it is expected that valuation errors 
become bigger.  
P/E model’s results contrast significantly with previous results. This model shows a little 
improvement from Group1 to Group2 in terms of absolute median valuation errors. These 
medians decrease on average from 22.81% to 21.93% and from 27.86% to 26.10%. Although 
the results are slightly bigger than the results presented by Liu et al. (2003) they are in line 
with them. The difference might be related with the difference of methodologies and with the 
influence of the dirty surplus. Overall, the result of P/E model shows its independence from 
the dirty’s surplus flows presence, since the change from group 1 to group 2 is insignificant in 
terms of valuation errors. The independence from dirty surplus flows by P/E model might be 
related with its method of calculation. 
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I conclude that the P/E valuation model is the most appropriate accounting-based valuation 
model to use in the presence of dirty surplus flows, as its accuracy is the best in comparison 
to other models. Next comes RIVM, followed by AEGM2 and AEGM5. 
In order to significantly confirm these conclusions, sample t-test, median tests and regression 
analysis were executed for each model. The results are shown in table 3.9, 3.10 and 3.11. 
The t-test had the objective of confirming the significance of mean differences between the 
same models in both groups. To confirm the significance of the median differences a median 
two-sample test, summarized in the table 3.10, was used.
17
 As can be observed in the both 
tables, all the models have significant tests in mean and median terms with the exception to 
P/E valuation model, which is comprehensible due to P/E model calculation. 
Finally, following Francis et al. (2000), a regression analysis was performed with to explain 
the valuation estimates in relation with market price. This way individual regressions were 
performed for each model, where the actual share price was the dependent variable and the 
valuation estimates of each model the independent one. The results, presented in table 3.11, 
which follows below, confirm the results obtained with the valuation errors.  
Firstly, all regressions are significant, which indicates that the valuation estimates are good 
approximations of share price. Secondly, RIVM and both AEGM have a decrease of 
explanatory power from group 1 to group 2, for example AEGM2 decreases from an R
2
 of 
57.45% in group1 to an R2 of 46.70% in group 2. This is a consequence of the higher level of 
dirty surplus flows which consequently increases the valuation errors and made the value 
estimates become less representative of share price. Once again, P/E is the exception, 
increasing even the R
2 
in group 2, from 74.95% to 75.90%, confirming even more its 
independence from dirty surplus flows. 
 
VI. Robustness tests 
The robustness tests were used to test the sensitivity of the results presented in the previous 
section. Robustness tests are related with the main assumptions used to calculate the value 
estimates of the accounting models, especially in relation to RIVM and AEGM models and the 
                                                        
17A Wilcoxon two-sample test was also performed for all the models in signed and absolute terms and the results were in 
line with the ones presented. 
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general conclusion of the results does not change with these tests. The explanation of each 
test is detailed below. 
 
Growth rate of Terminal Value 
Instead of using the assumed 0.5% as growth rate of terminal value, I used 2.5%. This results 
in a general increase of the evaluation errors, which is comprehensible due to its implication 
in the value estimates formulas. Even so, the implications drawn from those results are not 
significantly different from the ones reached previously. 
 
Cost of Equity Capital  
In relation to the cost of equity capital, some modifications were made to the model explained 
in appendix 2. Instead of using the firm’s specific beta I used industry-specific ones and 
instead of using 5% of equity risk premium, 2% and 8% were used. Using the industry-
specific beta the cost of equity capital results are more homogenous with less extremes. 
Although the results are more concentrate the inferences that can be made are very similar to 
the ones obtained previously. In relation to the change in the equity risk premium, the results 
were slightly different from the previous presented, however the extrapolations that can be 













































Table 3.3– Summary statistics of descriptive variables of Large Sample by Group 
 
 












Table 3.6 – Signed and Absolute valuation errors by group 
 
 






















































4. Small Sample Analysis - a practical insight on brokers’ reports 
 
I. Introduction 
This chapter presents a unique study in terms of dirty surplus flows. This analysis will focus 
on the practical use of dirty surplus flows information. In the previous chapter I tested the 
performance of different accounting-based valuation models in the presence of dirty surplus 
flows. The results show that accounting-based valuations models perform worst in the 
presence of high levels of dirty surplus flows, with exception of Multiples.  
The previous analysis alerts for the problematic of dirty surplus flows in the valuation process, 
however the link with practice is missing. Do brokers consider dirty surplus information in their 
reports? If yes, how and where were they usually present? Moreover, which is the most used 
valuation model by brokers that considers dirty surplus information?  
The small sample analysis allows for a deeper study of this problem, reaching a better 
understanding of brokers and how they use the information on dirty surplus. In fact, the 
objective is to provide more practical insights into the valuation process of brokers and 
complement the conclusions of the large sample.  
However, the study of reports, which incorporate dirty surplus information, might shed new 
light on the dirty surplus discussion.  
With the advantage to study unique and infrequent events that might shed new light on the 
dirty surplus problematic, the small sample analysis has as disadvantage the lack of 
generalizability of its results. 
The results confirm the hypothesis that DSF information is rarely presented in the broker’s 
reports. When some information about DSF is present in the reports, brokers include it mainly 
in the valuation model with no explanation or description about it. Moreover, sometimes in 
order to understand it, it is necessary to cross check the valuation process with the annual 
report of that company. 
This chapter is divided in six sections. The first three sections are related with data collection, 
period covered and sample selection respectively.  The fourth section discusses in detail the 
information found in the broker’s reports. Then, I studied the relevance of dirty surplus flows 
information in the broker’s reports. Finally, the last section presents a case study that deeply 
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II. Data collection  
The small sample analysis used data from broker’s reports and the respective annual report, 
both collected using Thomson One Banker.  
  
III. Period Covered 
Regarding the small sample’s period covered, I used reports from 2012. This year was 
selected with the objective to focus in the most recent methodologies used by brokers, this 
way complementing the conclusions achieved in the large sample with actual insights. All the 




IV. Sample Selection 
The sample selection was a hand-selection process that consists in randomly selecting one 
company from the Financial Times Stock Exchange 100 (“FTSE 100”), and look to at least 6 
brokers reports, collected from Thomson One Banker. The reports are individually analyzed 
to understand if brokers mention any aspect related with dirty surplus flows. If no relevant 
information is found in all the six reports another company is randomly selected. This 
selection takes into consideration the size and the industry of the companies. In total 28 
different reports from 14 companies were selected. In order to select the small sample’ 





V. Dirty Surplus Flows in broker’s reports  
This section looks in detail to the broker’s reports selected and discusses the DSF presence 
in them. More specifically, it looks to how/where DSF are discussed in broker’s reports, which 
valuation models they use and which accounts of DSF brokers discuss more. 
Before I start the discussion it is important to point out that this analysis is a result of an 
exhaustive hand-collection analyzing process of reports. In the end, 14 reports from 14 
different companies were selected since these were the only ones out of 100 reports 
analyzed which talked about dirty surplus flows, which means that only 14% of the reports 
analyzed discuss DSF information. A list of the 14 different reports selected, the respective 
company and date is presented in table 4.2. A descriptive analysis of the reports used is 
presented table 4.3. This table presents the different industries and broker’s houses 
represented in the sample. 
In terms of the valuation model used, the results show that the most used valuation model is 
Multiples.  Although Discounted Cash Flow valuation model comes just in second place, it is 
also used in more than 50% of the reports analyzed. Furthermore, in the reports used it is the 
most important valuation model and multiples are used just as a support valuation model. In 
fact, these results are in line with the conclusions of Fernandez (2002) in which multiples is 
the preferable valuation model of brokers. Moreover, based on the conclusions reached in 
chapter 3 multiples valuation is also the best choice in the presence of DSF. Table 4.4 
resumes the results relatively to valuation models used. 
The discussion of DSF in broker’s reports is rare. Evidence of this was the large number of 
reports analyzed in order to find 14 with some information about DSF. This difficulty was also 
translated into the form and place that the information is mentioned in the broker’s reports, 
which is not homogenous. In order to make it easier to understand and more comprehensible 
I created four different categories in which I classify form and place in which the information is 
discussed in the reports. These four different categories are described below: 
 
1- “Valuation model” - DSF information is just mentioned on the Valuation Model as part 




2- “Brief discussion” - Brief discussion about DSF is present along the report besides its 
presence in the valuation model; 
 
 
3- “Extensive discussion”– In this reports DSF information is detail and considerably 
discussed along the report. Moreover, DSF information is also present in the 
valuation model; 
 
4- “Complement with annual report” - DSF information is present in the valuation model 
process, but can only be understandable if the annual report is used to complement 
it. The accounts used incorporated DSF information, but only with the help of annual 
reports can the DSF information be clearly understandable. 
 
The table 4.5 represents the results that were found in the analysis of these fourteen reports. 
Valuation Model is the category which brokers use more when DSF information is included in 
the reports, 43%. The category Complement with annual report also represents a significant 
proportion, 36%. Since this category assumes that DSF is included in the valuation process, 
this is the preferable choice of brokers. Finally, Brief and Extensive discussion have residual 
importance, just with 14% and 7%, respectively. Although, the brokers do not consider or 
discuss it in the reports, the inclusion of that information in the valuation models might 
indicate that it is considered as a variable that should be taken into consideration. 
In terms of Valuation Model, one can observe that for example in the Legal & General 
report
18




 and GlaxoSmithKline report
21
. In the first one DSF 
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information is presented in Table 7: Book value roll-forward (page 3), in Tullow Oil report it is 
present on the P&L (page 9) as “Net (Loss)/Gain on hedging instruments” after the “Profit for 
the period attributable to equity holders”. In the RSA report DSF information is included as a 
key figure of 2011, unrealized gains/losses FX. Finally, in GlaxoSmithKline’s report it is 
present as “FX impact” after the EPS reported (page 10).  
The Lloyds report
22
 is an example of Brief discussion category. In the middle of the report the 
broker concisely describes the impact that DSF have on the company. Instead of being just a 
line in the valuation model as the previous examples, in this case the broker creates a 
specific table followed by the respective explanation. This brief description makes the impact 
of DSF information in the valuation of the company easier to understand. 
Complementary to the annual report was the category, which required more exhaustive work 
due the need of cross check the information presented in the annual report and in the broker 
report. The W. Morrison report
23
 illustrates perfectly this situation. In the P&L, presented in 
the broker report after net profit (598 in 2010) appears one account called “Adjusted net profit 
(company definition)” (537 in 2010). The difference between both of them is 61; however one 
cannot understand what this value refers to. In order to understand these adjustments since it 
follows a company definition I looked at the annual report. 
In the Consolidated statement of comprehensive Income of the annual report of 2011 (page 
80)
24
 the total attributable to the owners already takes into consideration the adjustments of 
the other comprehensive income. Moreover, the total value of other comprehensive income 
for the year of 2010 is exactly minus 61. Only with the support of the annual report the link 
between net profit and adjusted net profit can be understandable. Although at first glance it 
looks like the broker didn’t consider DSF information, a closer study enables a better 
comprehension. In fact the EPS used in the valuation model already incorporated the DSF 
influence.  
                                                        
22 Firth, E. and Wang, J., April 2012. Margin deterioration more than priced in. Macquarie Equities Research. Available 
from Thomson Research/Investext, accessed June 29, 2012 
 
23 Vázquez, J. and Olcese, B., March 2012. Raising Estimates. Santander Global Banking and Market. Available from 
Thomson Research/Investext, accessed June 29, 2012 
 
24 Wm Morrison Supermarkets PLC 2011 Annual Report. 




The broker report of Prudential
25
 was the only which presented an extensive discussion about 
DSF information. This information can be found since the first page of the report until the end 
of it. The report alerts for a possible loss in the company due to hedging strategies. Although 
uncommon it is interesting that a broker dedicated one report to explain how hedging 
strategies might affect negatively the company. As it can be understandable by the first 
paragraph: 
 
“However, we had thought that its hedging strategies were very effective. But after looking at the full 
year regulatory accounts, we believe that Prudential ended 2011 with an economic loss of c. $0.9bn on 
VA guarantees. This is relevant because 1) this shows that IFRS earnings are overstated by this 
amount as this economic loss is not reflected in the IFRS earnings and 2) this implies that the hedging 
was not effective.” 
 
In this first paragraph of the report the broker highlights the problem associated with DSF as 
discussed in this thesis. Although, DSF are not included in the IFRS earnings, its analysis and 
inclusion in the valuation process might be important. In this specific case, it might result in a 
significant loss of $0.9bn. Moreover, later in this report the broker discusses the disclosure of 
some products. In his opinion fair value accounting should be used even if some 
disadvantages might result from it. 
 
“This implies that IFRS doesn’t give us an economic picture of Prudential’s variable annuities business. 
And thus it ismore relevant to look at the regulatory returns than just going by the IFRS accounts to get 
an economic picture of PRU’s VA business.” 
 
Finally it is explained how this loss affects the company in a detail calculation explanation. 
This is a clear and unique practical example of the influence of DSF accounts on the 
performance and valuation of a company.  
Basically, the majority of the reports incorporate information relatively to net gain/(losses) of 
hedging and pension liabilities adjustments. Recently, the information relatively to these two 
                                                        
25 Musaddi, A., March 2012. Economic loss of $0.9bn on VA hedging in 2011 due to increased statutory reserves and 




accounts is broadly discussed in the annual reports, due to the fact that brokers can more 
accurately forecast them.  
This section presents practical insights about DSF in broker’s reports. The previous examples 
demonstrate, with exception of the Prudential broker report, that brokers give a reduced 
importance to DSF information. In fact, the information is not extensively discussed in the 
reports, as the examples demonstrate, but its incorporation in the valuation models expresses 
the broker’s concerns with DSF in the final valuation. So, the relevance of this information is 
the aspect that will be discussed in the following section. 
 
VI. Dirty Surplus Flow relevance in broker’s reports 
In order to understand the relevance of dirty surplus flows I analyzed the performance of 
broker’s reports as measured by the difference between the target prices suggested by 
brokers at reports’ publish date and the 90 days after market price.  
The intuition is that broker’s reports which take into consideration DSF will have a lower 
valuation error than the broker’s reports that do not consider that information. This might 
reflect the relevance of DSF information, since the ones that consider this information can 
better predict the future price of the company under analysis. 
I consider exactly the same 14 companies as in the previous analysis due to sample selection 
limitations. This number is mainly a consequence of the difficulty in finding broker’s reports 
which take into consideration DSF. In order to have a comparable group, which does not 
consider DSF, I considered another broker report for each of the companies previously 
selected. The selection process was exactly the same as the one describe previously, this 
way I ensured that the sample was reasonably comparable in terms of size and industry. In 
total I analyzed 28 broker reports. Consequently, the sample is divided in two groups. Group 
1 is composed by the broker’s reports that make some reference to DSF, while group 2 
contains the other reports. Table 4.6 summarizes both groups in terms of broker’s house and 
recommendations of reports.  
The differences between both groups are clear. Group 1 has few broker’s houses, dominated 
by three major ones, JP Morgan, Macquarie and Morgan Stanley. In fact, JP Morgan has 
almost half of the reports with 42.86%. In contrast, group 2 as a more disperse sample. From 
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a total of 9 broker’s houses, Investec is the most popular, with 21.43% and JP Morgan is not 
present. This difference in terms of concentration is mainly the result of the sample selection 
and the difficulty of finding reports, which discuss DSF issue.  
In terms of recommendations, although both groups have a tendency of overweight that is 
more evident in group 1, the neutral and underweight are significantly different. In group1 
underweight is 21.34% and neutral 7.14% while in group 2 is 28.57% as neutral and 14.29% 
of underweight.  
Table 4.7 represents the valuation errors of both groups in absolute and signed terms. Both 
groups have positive signed mean valuation error, which mean that on average the broker 
overestimate the value of the company. Looking to the average recommendation more than 
50% in both groups is overweight so it is perceivable that the valuation error is positive. 
Moreover, since the valuation error is calculated based on the 90 day a head market price 
and the target price is for 1 year, it might be a limitation. Either in signed or absolute median 
terms, group 1 valuation error is inferior to group 2, especially in absolute median terms, in 
which group 2 have more 10% than group 1, 13.46% and 23.41% respectively.  In mean 
terms, the signed results are more similar than absolute ones as a consequence of high 
negative values of group 2 and the small negative values of group 1. 
With the objective of understanding the difference between the results in both groups, I 
performed two different analyses which I called: “information analysis” and an “experience 
analysis”.  
The information analysis tries to understand if the amount of information presented and 
consequently analyzed is similar between the two groups. Experience analysis attempts to 
study the previous knowledge about the market and about company that brokers have in 
each group. I measure information analysis through the number of pages of each report, 
while experience analysis is measured by the total of days that the author has been analyzing 
that specific company previously to the report under analysis. Table 4.8 summarizes both 
analyses. Group 1 reports have a significantly higher number of pages, which might indicate 
that the information present and analyzed is bigger than in group 2. Group 1 averages 15 
pages per report while group 2 shows 5 pages per report on average. Finally, the higher 
experience is reflected the 969 days that on average brokers have been working with that 
specific company in group 1. In contrast, group 2 just presents a modest average of 417 
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days. This significant difference hints at a better knowledge about the market in question and 
the company’s specific characteristics. These analyses to a certain degree help explain why 
the valuation error of group 1 is lower. 
In conclusion, broker’s reports that do not refer to DSF have a significantly higher median 
valuation error when compared with the broker’s reports, which consider DSF. However, the 
differences in terms of information and experience analysis, between group 1 and group 2, 
contribute to explain the difference in terms of valuation errors. In both analyses group 1 
presents considerably higher values than group 2. More information under analysis and more 
previous experience within the specific company and market are considered as very 
important characteristics to reduce valuation error of a company.  
In conclusion, these results are an alert to brokers of the possible relevance of dirty surplus 
flows in broker’s reports. 
 
VII. JP Morgan case study 
Combining the curiosity of the previous results with the desire of better understanding the 
relevance of dirty surplus flows, the JP Morgan case study arose. The case is based on four 
JP Morgan reports from insurance companies used in the previous analysis.
26
 This practical 
example is presented with the objective of deeply studying the relevance of DSF in broker’s 
reports contributing to the debate about DSF’s in broker’s reports. 
We already mentioned that slightly less than half of the reports that take into consideration 
DSF are from JP Morgan, around 43%. This fact might indicate a special attention to dirty 
surplus flows by JP Morgan. However, it is difficult to generalize this conclusion due to 
sample selection’s limitations. Moreover, after performing the experience analysis of section 
VI of this chapter, it was clear that JP Morgan’s reports from the insurance desk have some 
unique characteristics.  In fact, these four reports were the only ones in which the main author 
has past experience as co-author of reports about the same company. On average each 
report was written by a broker with almost two years of past experience, 683 days as co-
author before the broker becomes the main author. This means that, before the employee of 
JP Morgan becomes responsible for a report, he/she already has a significant experience as 
                                                        
26The four reports used are from Aviva Plc, Prudential Plc, Standard Life Plc and Legal & General Plc. 
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co-author. Only after strengthening the knowledge about a specific company/market with 
practical insights can the employee assume the full responsibility of a report. Although, this 
aspect might be perceived as normal, from the broker’s houses analyzed in this thesis JP 
Morgan is the only one where such practice is common. 
During the time analysis performed to the broker’s reports I noticed that between the second 
half of 2010 and the first half of 2011 (8 March of 2011-Legal and General; 22 February 2011-
Prudential; 29 September 2010- Standard Life; 18 June 2010- Aviva), the four JP Morgan 
reports’ content are readjusted Although, it was not the only change, one of the main changes 
was the introduction of the statement concerning the change in equity. Moreover, in the 
previous analysis where the reports are from different broker’s house, the structures of the 
reports were different and even the valuation model in some cases were different.  In 
contrast, in this practical example the structure of the reports is very similar, the valuation 
model is the same, and the broker house is the same, permitting the analysis of relevance of 
the new statement introduced.  
The statement of change in equity allows the reader to fully understand the impact of DSF on 
the company under analysis. Therefore, the comparison between the performance of reports 
that contain this statement and the reports that do not contain it will give some concrete 
insights about the relevance of DSF. So, with the objective of analyzing the relevance of DSF, 
I compared the performance of the reports before and after the presentation of change in 
equity statements.  
 The performance was measure by the valuation error of the target price of broker’s reports 
and price on the market after the 90 days. I compared the last report with price target 
presented before the introduction of change in equity statement with the first reports with 
price target presented after the introduction of equity change statement. This way I could 
understand the relevance of the introduction of the statement, which presents the impact of 
DSF in a company. 
The results are interesting. I observed that the valuation errors of the report, which present 
the statement of changes in equity, are lower. While group1 (with change in equity statement) 
has a mean of 20%, group 2 has 27%. The difference between both groups in terms of 
valuation error indicates that the introduction of change in equity statement in the broker’ 
reports adds relevant information.  Therefore, DSF might have relevance for brokers, since 
47 
 
brokers who incorporate DSF in their valuation process achieve better forecasting of the 
company’s price.  JP Morgan’s insurance desk benefited from the introduction of this 
statement, which in the end benefit investors and all the financial market with access to these 
reports. The conclusions of JP Morgan’s case study are a step forward in dirty surplus flows 
discussion, however they are based in a practical example and a broader study should be 




























Table 4.1 – Small sample summary 
06/mar/12Legal & General Group Plc JP Morgan 06/mar/12 Deutsche Bank
19/mar/12
Standard Life Plc JP Morgan 19/abr/12 Investec 25/abr/12
Aviva Plc JP Morgan 16/mar/12 Sadif Investments
Prudential Plc JP Morgan 28/mar/12 Credit Suisse 26/mar/12
19/mar/12British Telecom Group (BT) JP Morgan 09/mar/12 Morgan Standley
08/fev/12
GlaxoSmithKline plc Credit Suisse 08/fev/12 Morgan Standley 08/fev/12
Reckitt Benckiser Group Commerzbank 08/fev/12 Collin Stweart Europe
11/abr/12
RSA JP Morgan 23/fev/12 Daniel Stewart&Company 23/fev/12
Smith Nephew Morgan Standley 06/mar/12 Deutsche Bank
14/mar/12
W. Morrisons Santander 08/mar/12 Credit Suisse 08/mar/12
Tullow Oil Morgan Standley 14/mar/12 Societe Generale
Investec 19/abr/12
Whitbread Morgan Standley 19/mar/12 Investec 19/mar/12
Lloyds Banking Group Macquarie 19/abr/12
Brokers' House Date of Valuation
British Petroleum (BP) Macquarie 05/mar/12 HSBC 05/mar/12
Company in Analysis Brokers' House Date of Valuation
 
 
Table 4.2 – Company, valuation date and broker’s house of the reports selected  
Legal  & Genera l  Group Plc JP Morgan 6-Mar-12
Standard Li fe Plc JP Morgan 19-Apr-12
Aviva  Plc JP Morgan 16-Mar-12
Prudentia l  Plc JP Morgan 28-Mar-12
Bri tish Telecom Group (BT) JP Morgan 9-Mar-12
GlaxoSmithKl ine plc Credit Suisse 8-Feb-12
Reckitt Benckiser Group Commerzbank 8-Feb-12
RSA JP Morgan 23-Feb-12
Smith Nephew Morgan Standley 6-Mar-12
W. Morrisons Santander 8-Mar-12
Tul low Oi l Morgan Standley 14-Mar-12
Whitbread Morgan Standley 19-Mar-12
Lloyds  Banking Group Macquarie 19-Apr-12
Bri tish Petroleum (BP) Macquarie 5-Mar-12













Oil & Gas Producers 14%
7%
Health Care Equipment & Services 7%






















Table 4.4 – Valuation Model used by brokers 
N. Company in Analysis Brokers' House Valuatio Model Type
Macquarie
Whitbread Morgan Standley




















































Table 4.5 – DSF in the Broker’s reports 








Dirty Surlus Flows in Brokers' Reports
Valuation Model


















Brokers' House Brokers' House
Investec 21.43%












Group 1 Group 2
Collin Stweart Europe 7.14%
Sadif Investments 7.14%






Table 4.7 – Absolute and Signed Valuation Error by Group 
 
British Petroleum (BP) 57.64% 45.32%
abs_Group 1abs_Group 2Company 
Whitbread 6.76% 26.28%
30.00% 33.33%Lloyds Banking Group
W. Morrisons 15.25% 17.02%
34.55% 12.12%34.55% 12.12%Tullow Oil
RSA 50.64% 47.58%
11.68% 18.10%Smith Nephew
GlaxoSmithKline plc 0.42% 5.34%
9.99% 13.50%-9.99% -13.50%Reckitt Benckiser Group
Prudential Plc 3.46% 31.40%
1.45% 30.43%British Telecom Group (BT)
Standard Life Plc 15.25% 18.22%
85.13% 69.89%66.54% 69.89%Aviva Plc
Mean 23.40% 27.79%
Median
5.36% 20.54%Legal & General Group Plc
13.46% 23.41%



















Table 4.8 – Information and Experience Analysis 
Number of Pages Number of days
Median 13 5 694 348
Mean 15 5 969 417
Legal & General Group Plc 12 7 586 348
Standard Life Plc 6 3 920 411
Aviva Plc 25 3 618 375
Prudential Plc 15 5 607 231
British Telecom Group (BT) 8 13 221 999
GlaxoSmithKline plc 14 12 1041 0
Reckitt Benckiser Group 6 5 727 358
RSA 7 2 694 192
Smith Nephew 25 1 746 372
W. Morrisons 5 5 383 167
Tullow Oil 19 4 414 109
Whitbread 36 4 4558 4
Lloyds Banking Group 18 4 526 57
British Petroleum (BP) 7 7 1522 2216






















The accounting community has discussed the measurement and recognition of earnings for a 
long time. Academic researchers and regulators have discussed “dirty surplus flows” as some 
gain and losses that overcome the income statement and are recorded directly in the balance 
sheet. In fact, the problem of “dirty surplus flows” mentioned above could be regarded as one 
of the major problems among accounting-based valuation theory. On one hand, the exclusion 
is supported by the argument that dirty surplus flows are abnormal items; they are extremely 
volatile and consequently decrease the predictiveness of future earnings. On the other hand, 
the exclusion of these accounts, even more if they have significant magnitude and tend to 
persist over time, may result in an incorrect measurement of performance and value, Isidro 
(2004). However, few academic researches show evidence of this influence in the value and 
that it actually matters in a practical context. This thesis provides evidence regarding this 
problem by studying the influence of the dirty surplus flow magnitude in accounting-based 
valuation models performance and investigating what is common practice. 
First, I explored the potential influence of dirty surplus flows magnitude in relation to 
performance measurement. I compared the performance of accounting-based valuation 
models (RIVM, AEGM2, ARGM5 and P/E) in the presence of high and low levels of dirty 
surplus flows. I measured this performance throughout valuation errors in terms of bias 
(signed error) and accuracy (absolute error). The results show that in both situations, signed 
and absolute, accounting-based valuation models in presence of a higher level of dirty 
surplus flows perform worst, with exception of multiples. In bias terms, these results show a 
negative mean, which means that models used underestimate share price. In accuracy terms 
I concluded that P/E valuation model is the most appropriate accounting-based valuation 
model to use in the presence of dirty surplus flow, followed by RIVM, AEGM2 and AEGM5. 
Moreover, in median terms, while RIVM, AEGM2 and AEGM5 increase the valuations errors 
from low level of DSF to high level of DSF, P/E model’s results indicate a slight decrease, 
showing its independence to dirty surplus flows’ presence. The further results reports extend 





Secondly, I studied in practice, how the broker’s reports consider DSF information. 
Specifically, I investigate if brokers considered dirty surplus flow’s information, where brokers 
included information about dirty surplus flows in their reports; which valuation model is mostly 
used and finally, I studied the relevance of that information to brokers.  
I found that dirty surplus information is rarely presented in broker’s reports. The results 
suggest that, on average, in the few reports which incorporate dirty surplus information, that 
information is just included in the valuation model, being net gain/(losses) of hedging and 
pension liabilities adjustments the two more presented accounts. Moreover, no explanation is 
given about that information and the use of the annual report is often needed in order to 
completely understand the information presented.  When DSF information is presented in 
broker’s reports, DCF is the most relevant valuation model used, although multiples is the 
most used one. Finally, I studied the relevance of DSF information to brokers, which 
incorporate it in their reports. The results show that brokers who incorporate that information 
reach more accurate valuations. The JP Morgan case study confirms that result showing a 
significant increase in the accuracy of the valuation after the introduction of DSF information 
in the reports.  
Overall the results suggest that, when using accounting-based valuation models with 
exception of multiples, a higher level of dirty surplus flows might cause problems in relation to 
accuracy of performance measures which might lead to incorrect business decisions. 
However, when dirty surplus flows are incorporated in the valuation models the results 
significantly improve. Therefore, when measuring the value of companies dirty surplus 
information should be considered carefully.  
In sum, I believe that this thesis contributes with further academic knowledge by adding to the 
discussion about dirty surplus and its implications between the three circles: academics, 






Appendix 1 – The derivation of RIVM from DDM 
Starting from the DDM equation that was previously presented in (6) the RIVM was derived 
as the following equations demonstrate: 
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Adding to the previous equation the following zero-sum expression: 
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Note that  
  
(     )     as       . Adding the present value of the expected dividends 
gives the following equation:  
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According to Ohlson (1995) we might consider  
 
     , where    is the book value of equity 
of the firm under valuation. Therefore: 
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Finally, the Residual Earnings (“  ”) from an equity perspective are defined as the follows: 
 
𝑅𝐸  𝐸                                                                                                                                                      
 
Where       is the earnings of the period in question,      is the opening book value of the 
year in question, which by accounting theory is equal to the ending book value of equity of 
previous year.    is the appropriate cost of equity. 
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Assuming that the Clean Surplus Relationship (“CSR”) holds, closing book value of equity,     
will be equal to the opening book value of equity plus earnings of the period less the 
dividends distributed to the shareholders in that period,       net of equity issues. So, the 
closing book value of equity,   , is representing as follows: 
 
         𝐸                                                                                                                                           
  
Using the previous equation which is based on the clean surplus relationship, we can derive 
the following conclusion: 
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Combining the previous equations, we can conclude as the follows: 
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Appendix 2 – The derivation of AEGM from DDM 
Before deriving the model from the DDM, it is important to understand what the authors 
consider Abnormal Earnings Growth. It is defined as the extra earnings that the firm would 
generate at time   if it were to earn a normal return on the     reinvested capital (O’Hanlon, 
2012), as can be understood in the following equations: 
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Once again we start from the basic equation of DDM (6) and we add the zero-sum term as 
was done previously with the RIVM, reaching the equation that follows: 
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In contrast to RIVM,  
  
 is defined as today value,      of the next year expected earnings, 





       
    
                                                                                                                                                                                                                                                                                                                     
 
Where     is the appropriate cost of equity. Substituting the previous equations we reach the 
following one: 
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Appendix 3 – The Equivalence between RIVM and AEGM 
Remembering the previous starting point, Isidro (2005) argues that the equivalence and the 
difference between both models depends on their reliance on CSR: 
“(…) are based on the premise that expectations regarding future dividends are given, and 
are not affected by accounting projections represented by the zero-sum expression.”  
The author also points out that fact is not verified usually in practice. While implementing 
accounting-based valuations it is common that the dividends are forecasted as a percentage, 
payout ratio, of the total earnings27. As an example, in RIVM, future book values per share 
are also calculated based on the earnings and projected payout ratio and the assumption, 
assuming that the Clean Surplus relationship will hold on a per share base.28The other 
example given by the author related to AEGM implementation, considers future retained 
earnings as a result of future a=earnings minus the expected future payout ratio29.The value 
of the equity, in a per share basis30, can be calculated by the following equation using RIVM: 
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In this case,    
 
     is the estimated value per share of the firm today,    ,     
 
 is the 
book value per share at time 0,     
 
 is the expected residual earnings per share at time  . As 
previously     is the appropriate cost of equity. 
The following group of equations shows how future residual earnings per share are 
calculated. Where,       
   
, represents the earnings per share at time,    , and      
 
 
represents the dividends per share at time  . In this case,       are calculated as an assumed 
payout ratio of future earnings per share, Isidro (2005). 
 
                                                        
27This fact is consistent with the Finance theory expectation that the sum of all accounting gains and losses must equal 
the total distribution of wealth by a company to its shareholders 
28This issue was discuss as well in Gebhardt et al. (2001),  Gode and Mohanram (2003) and Daske (2006). 
29This issue was discuss as well in (Gode and Mohanram, 2003). 
30 In order to calculate the value of the equity in a per share basis it was divided the equation (20) by the total number of 
share. The same was applied to AEGM, equation (26) 
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According to O’Hanlon (2012) assuming that earnings are based on a CSR the Abnormal 
Earnings Growth per share can be represented as follows: 
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Substituting the concluding equation (29) on a per share equation of AEGM, that equation 
could be expanded as presented below: 
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Simplifying the previous equation can be concluding that this AEGM gives an equivalent 
result of RIVM. 
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In conclusion, an in accordance with the conclusions of Isidro et al. (2006) if the accounting 
forecasts are assumed to respect the CSR and they are consistent in terms of growth rate of 
















Appendix 4 – Dirty Surplus Flows and Value Estimate Calculation 
 
Dirty Surplus Flows Calculation 
 
The best method to calculate the total amount of dirty surplus flows is hand collecting, which 
means analyzing the financial reports of each firm in detail. However, this method is 
extremely time consuming especially when applied to a large sample. In order to overcome 
this problem researchers created algorithms based on the existent commercial databases. 
This resource increases substantially the efficiency of data collection in relation to dirty 
surplus flows. In order to choose the algorithm method it is important to understand which one 
should be use and its reliability as well. 
In the literature there are mainly three algorithms that should be considered: algorithm based 
on changes in shareholders’ funds, algorithm based on comprehensive and net income and 
algorithm based on the summation of individual dirty surplus flows. The first one, as the name 
indicates depends on the change in shareholders’ fund (previous book value, actual net 
income dividends and capital transactions). It can be represented by the following formula: 
 
TDSFt = Bt – (Bt-1 + NIt – CAPt – DIVt)                                                                                    
 
Where TDSFt is the total amount of dirty surplus flows (“TDSF”) at the actual period t, Bt 
represents the actual book value; Bt-1 represents the book value of the previous period; NIt is 
the actual net income; CAPt is the capital transactions and DIVtis the dividends. This method 
was previously used by Hand and Landsman (1998), Wang (2003) and Che, Jorgensen and 
Yoo (2004). The complexity to measure the capital transactions is a main disadvantage of this 
method. 
The second algorithm is related to the concept of comprehensive income and net income. As 
stated previously the comprehensive income of one company aggregates the net income with 
the dirty surplus flows accounts. This way the difference between the two can be interpreted 
as the total amount of dirty surplus flows of that company. Examples of previous empirical 
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analysis that used this method are Dhaliwal et al. (1999), Biddle and Choi (2002) and Chen et 
al. (2004). All the authors calculate the algorithm by the following expression: 
 
TDSFt = CIt – NIt                                                                                                                     
 
In this case CIt refers to comprehensive income in the period t, while NIt is the net income in 
the same period. 
Finally, the third algorithm is represented below. In this case CURt is the differences of foreign 
currency translation, MSECt is the marketable securities adjustments and PENt represents 
the pension liabilities adjustments. 
 
TDSFt = CURt + MSECt + PENt                                                                                            
 
This is the method used in the most recent research such as Isidro et al. (2004 and 2006), 
Chambers et al. (2007) and Landsman et a. (2011). 
Moreover, Isidro (2005) deeply studied the different algorithms used previously by 
researchers and its reliability. She compares the difference between the total dirty surplus 
flows calculated by each of the algorithms and the TDSF calculated based on the analysis of 
financial reports of each firm in order to understand which one has the smallest difference. 
The author concluded that the first algorithm results presented a large difference when 
compared with the hand collected TDSF. This difference is statistically insignificant and the 
Wilcoxon test performed also rejects it. Consequently, the null hypothesis that the median of 
the difference of the rank of the two measures is zero is also rejected.  
In line with the previous results, the study concluded the same for the second algorithm, it is 
statistically and economically insignificant.  
In contrast with the previous results, she argues that the third algorithm is not significantly 
different from the hand-collected TDSF in U.S., when the merged-related item is not 
considered. Moreover a Spearman test was used to measure the correlation between the 
total dirty surplus calculated based on the algorithms and the correct ones. This test confirms 
the previous conclusions, being the third algorithm in U.S. the one with a strong association 
between both methods of TDSF calculation, 0.83. 
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Without any doubt the hand-calculated total dirty surplus flows are the more accurate and 
reliable ones. Although, due to its extremely high time consuming process and the results 
presented above, the use of an algorithm is view as a good approximation of the total dirty 
surplus flow of a specific company. 
I used the third algorithm in order to calculate the value of total dirty surplus flows of each 
company. Since my large sample is focused on U.S. companies I also used the commercial 
database Compustat to get the values related with dirty surplus flows. In this case and 
according to the paper of Isidro et al. (2006) and Landsman et a. (2011) the following 
accounts were used: 
 
CURt – Change in Compustat RECTA (retained earnings - cumulative translation adjustment), 
previously change in Compustat #230; 
 
MSECt – Change in Compustat MSA (marketable securities adjustment), previously change 
in Compustat #238; 
 
PENt – Change in min of (PCUPSU-PADDML, 0). Compustat PCUPSU represents pension – 
unrecognized prior service cost underfunded (previously Compustat #297) and PADDML is 
pension – additional minimum liability underfunded (previously Compustat #298). 
 
Value Estimate Calculations 
All the value estimates calculated in this dissertation are based on the models presented 
previously in the literature review. In these sections only the final formula is presented. If any 
doubt subsists about the derivation of the models exists I advise returning to chapter 2 and 
reviewing how to reach the formulas presented below. 
 
One previous issue related with the calculation of the value estimates for the models used is 
the calculation method of cost of equity capital for each firm. The following section will explain 




Cost of Equity 
The cost of equity was used in the calculation of RIVM and AEGM, calculated exactly by the 
same process for both models. The cost of equity capital calculated is similar to the ones 
presented previously by Frankel and Lee (19989 and more recently by Isidro et al. (2006). 
The method consists in sum of a risk free rate with the multiplication of company’s risk by 
equity risk premium, as presented below: 
 
              
 
In this expression,    represents the cost of equity of a specific company, where  is the firm’s 
specific beta, which represents the firm specific risk.   is the equity risk premium, which in 
this specific was assumed 5%. This value is in line with the one presented in a similar study 
realized by Isidro (2005). The author argues that this selection is based on previous 
evidences which suggest the region between 4% and 6% as an appropriate interval to equity 
premium, due to Easton et al. (2002) and Lamdin (2002). Finally,   means country specific 
risk-free rate at fiscal year of calculation. This value drives from the annualized 3-month 
Treasury Bill rate for the country of the company in analysis, in this specific study from U.S. 
The cost of equity will be used to discount terminal values in the models. In this situation it 
might be more appropriate to use, not a short term interest rate as the 3-month Treasury Bill, 
but a long term interest rate like 10 year Treasury Bond Yield. 
 This fact was considered, however after calculating the annualized 10 year Treasury Bill it 
was verified that the rate was negative. Consequently, the 3-month Treasury Bill was 
considered a better rate to use. In the table X a specific example is shown on how to 
calculate the cost of equity capital for a specific firm. 
 
Residual Income Valuation Model 
The following procedure describes the calculation of the residual income value estimate. First, 
I calculated the book value per share:  
 
    
   
      
 




Where     
   
 is the book value per share of the company at period    , while     
 
 is book 
value per share in the previous period. Book value per share is adjusted by the Adjustment 
Factor (Cum.) by Ex-Date, which represents the part of net income that was distributed as 
dividends. In this case,       is the dividend payout ratio and it was equal to the total amount 
of dividends divided by the value of net income.       
   
 is the earnings per share of the 
company at period    . Earnings per share were assumed to be equal the median forward 
earnings forecast of I/B/E/S commercial database. The median was chosen instead of the 
mean since it was not affected by the extreme values as explain in chapter 2. In the Case of 
Residual Income Valuation Model was used a 2 year forecasted period, which mean we used 
the 1 year ahead and 2 year ahead median forecast earnings. After that were calculated 
residual income values: 
 
    
   
        
   
           
    
   
        
   
             
 
This means that after the second year the terminal value was used. The terminal value is a 
growing perpetuity of 2 year ahead residual income, assuming a growth rate (   ) of 0.5%. It 
can be represented by the following equation: 
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Finally, based on the previous equations and on appendix 1 the final equation is presented 
below: 
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Abnormal Earnings Growth Model 
In terms of the AEGM the calculation of the book value follow the steps presented previously 
on the calculation of book value per share in the RIVM. In this case, AEGM was not only 
calculated forecasting 2 years but also forecasting 5 years. In this case the terminal value of 
the AEGM was assumed to be zero. And the yearnings used for the third until to the fifth year 
were based on the long-term growth forecasts of analysts (ltg)
31
, which means that  for the 
first two years the earnings calculated for the RIVM were used. These assumptions allow 
both RIVM and AEGM two years forecast to be more comparable since they start exactly 
from the same assumptions, reaching more significant conclusions. Moreover the decision of 
starting from that two-year earnings and just forecast the other three was in line with the 
previous argument and in order to understand the impact of longer forecasts in the results 
obtained. The following three years were calculated as can been seen below: 
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The calculation of the dividend per share used in the model depends on the dividend payout 
ratio (calculated by the same process as in the RIVM) and the earning per share calculated. 
 
     
   
                 
   
  
     
   
                 
   
  
     
   
                 
   
  
     
   
                 
   
  
     
   
                 
   
  
 
Finally the abnormal earnings were calculated based on the variables previously presented 
and following the equation below: 
 
                                                        
31 The Long term growt forecast is equal to mdlg (I/B/E/S forecast)/100 
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Based on the previous equations and on the appendix 2 the value estimate of AEGM two 
years forecast was calculated by the following equation: 
 
   
 
        
      
   
   
  
      
   




On the other hand the AEGM five year forecast was calculated as shown below: 
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Price to Earnings multiple 
The calculation of price to Earnings multiple follow the main guidelines presented in Chapter 
2. In terms of value drive selection, I used a one-year forecasted earnings, from I/B/E/S 
commercial database (mdfy1). This choice derives from the conclusions of Liu et al. (2002), 
Lie and Lie (2002) and Jing Liu et al. (2007). Furthermore, using the forecasted earnings the 
comparison between P/E ratio and the previous models presented has more significance 
since all of them use forecasted earnings. Moreover, the benchmark multiple selection was 
done based on industry and year selection, expecting a better performance due to Alford’s 
(1992) conclusions. This intends to ensure that the companies used as comparable are as 
similar as possible to the company under analysis. In this specific case, the industry 
classification SIC 2 was used, and at least 5 companies were used as comparable. Finally in 
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terms of benchmark multiple calculations, the harmonic mean was used because of the 
advantages that this model has in comparison with others, as was pointed out  in chapter 2, 
excluding from this calculation the value of the company under valuation. The value estimate 
was calculated based on the equation (1) of chapter 2 as is shown below: 
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